Background: In 2013 vocational rehabilitation programmes (VRP) were given official and legal approval under Danish law to assist occupationally marginalized citizens in gaining general life skills, building their work ability, and increasing their chances of entering the work force. The project's aim is to develop a detailed understanding of the health, psychosocial and work circumstances of participating citizens, and of the important processes and mechanisms underlying the potential effects of participating in the VRP. Methods: This study uses an exploratory mixed methods approach with sequential use of quantitative and qualitative methods. Participants are citizens assigned to an individually tailored VRP in the municipality of Sonderborg, Denmark. The quantitative part of the study consists of a longitudinal survey in which participants complete questionnaires at baseline and at follow-up one year later. Variables include demographic and personal characteristics, the latter ascertained through validated questionnaires on well-being, physical activity, interpersonal problems, general health, work ability, kinesiophobia, self-efficacy, depression and anxiety. The qualitative part of the study consists of semi-structured interviews and observations that explore experiences related to VRP. Participants will be recruited and data collected from questionnaires, interviews and observations in the period February 2016 -March 2018. Discussion: This research will assemble a unique corpus of knowledge about the characteristics, experiences and outcomes of occupationally marginalized citizens participating in a VRP. It will identify potential enablers and barriers to a successful outcome, and ultimately this knowledge will help inform the future design of individually tailored VRP's. Trial registration: ClinicalTrials.gov Identifier: NCT02641704, date of registration December 29, 2015.
Background
Vocational rehabilitation for those situated on the margins of the work force is a challenge in most Western societies. For example, although the majority wish to work [1] , international studies show that as few as 15% of people with severe mental health problems hold gainful employment [2, 3] . In Sweden, almost half of participants on various vocational rehabilitation programmes have ended up with a disability pension [4] . This strongly belies the notion that labour participation is an important element in recovery, regardless of the reason for unemployment or the individual's underlying condition, and that work is closely linked with better quality of life [5, 6] .
The challenge of obtaining and retaining a job has only rarely been evaluated for various groups of marginalized citizens. For people with severe mental illness, a recent meta-analysis has shown that vocational employment, individually designed and supported, is an effective avenue to employment [7] . For example, the positive findings of several individual placement and support studies [8, 9] , which consider competitive employment as the only outcome of interest, have promoted further discussions of the way vocational rehabilitation is offered. Evidence also supports the positive effects on employment of information being exchanged between stakeholders from the healthcare sector and work place [10] . Therefore, there is a need for more research that can tie interventions related to health and employment closer together [11, 12] . In addition, more research is needed on the role of rehabilitation professionals and on their willingness to collaborate with relevant key stakeholders, such as vulnerable citizens and their employers [13] .
In Denmark, vocational rehabilitation programmes (VRP) are provided by the local authorities (municipalities) and set within the tax funded social service system. They are designed to assist vulnerable, unemployed, and occupationally marginalized individuals in a structured manner, the objective being to increase their chances to entering the work force. To this end the programmes providing general life and social skills and build up work ability through individually tailored, holistic interventions. Citizens eligible for VRP are defined as those struggling over prolonged periods of time, often years, with multiple and/or significant issues, including physical health problems, mental disorders and/or social issues, which render them vulnerable and marginalized. They are potential candidates for early retirement benefits, but these can only be approved, if a VRP of between one and five years has not been successful [14] .
The VRP's are therefore individually tailored programmes designed to help citizens develop their personal skills that will increase their chances of entering the work force.
The programme were officially ratified by the Danish Government in 2013 [15] . A Danish report [16] showed that 90% of participants in VRP's had occupational experience, 95% of the participants already receive government benefits, out of which 60% receive sickness absence benefits. The report also stated that conditions related to health, both physical and mental, are very often barriers to employment, further education or re-training [16] . Despite this report, there is still significant lack of knowledge about the personal characteristics and profiles of citizens assigned to VRP, including their everyday life situations and of their mental and physical health conditions, and, ultimately, about the impact on individuals and the outcomes of the VRP. This paper describes the design of an exploratory mixed methods study, which based on studies in the social service sector in Denmark, will contribute knowledge about occupationally marginalized citizens and their participation in VRP's.
Research aim and objectives
The aim of this study is to develop a detailed understanding of citizens assigned to an interdisciplinary VRP in one municipality in Denmark, covering their health, their psychosocial and work situation, and significant processes and mechanisms underlying the potential effects of participating in VRP.
The objectives are :
1) to develop a descriptive profile of the citizens assigned to a VRP in Sonderborg Municipality 2) to obtain an understanding of the potential developmental path citizens take when participating in a VRP 3) to examine how citizens experience the impact of the VRP 4) to explore the role of social interactions on the citizens' path of development.
Methods/design

Study design
A mixed-method exploratory approach [17] with the combined use of quantitative and qualitative methods will be used in this study, because the research objectives are complex and comprehensive in nature and they require multiple outcomes. A range of data will need to be assembled and analysed to provide a sufficiently nuanced picture if the project is to achieve its objectives. This combined methodological approach uses a variety of data collection methods. These will be described in part A and part B below.
Participants
Eligible participants are assigned to a VRP in Sonderborg Municipality. Criteria for acceptance on a VRP are as follows: a) Participants should be unemployed citizens aged 18 to 65 years, b) They have been assessed as being vulnerable and occupationally marginalized because of complex challenges around one or more issues, such as social problems, physical conditions or mental disorders, c) The complex nature of their problems and their situation means that they are not directly available for the labour market, candidates for continued education or retraining of skills, and d) They are at high risk of early retirement. 
Study settings
Vocational rehabilitation program Eligibility for inclusion in VRP
Citizens' eligibility for the VRP is determined by a social worker at the Job Center. In cooperation with the citizen, the social worker submits an application for the citizen to be included in a VRP programme. The application is sent to an interdisciplinary rehabilitation team in the municipality with an individual, targeted plan for rehabilitation. This plan is discussed at a meeting with the citizen, the social worker and the rehabilitation team, and the rehabilitation team may suggest alternatives. The rehabilitation team makes a final decision about granting a VRP only after consultation and dialogue with the citizen. The process is described in Fig. 1 .
Programme content
Each citizen in the programme is assigned a coordinative social worker. Throughout the course of the programme, the social worker assists the citizen in tailoring and carrying out the programme. The programmes are individually tailored, involve a holistic view of the citizen's situation, are interdisciplinary and aim to build up the citizens' work ability. The following are examples of the activities that can be included in the programmes, either as a single component or in combination:
Training in social skills (e.g. Leisure activities, company internship programs, voluntary work) Municipality based support services (e.g. Providing a supporting contact person and/or mentor) Courses in self-management or in supervision of issues related to mental or physical health (e.g. Chronic pain, anxiety, depression and post-traumatic stress disorder, physical activity, overweight, dietary habits or smoking) Treatment for alcohol and drug abuse Rehabilitation after chronic disease (e.g. Cancer, chronic obstructive lung disease, arthritis, musculoskeletal disorders or heart diseases) Employment integration services (e.g. Internship programmes) Educational services (e.g. Supervision, school-leaving examination and supplementary education) Family therapy services
Methods part A
This part is a longitudinal survey using postal questionnaires at baseline and at one-year follow-up.
Inclusion of participants and time sequences
Participants will be drawn from databases containing all citizens assigned to VRP in Sonderborg Municipality. At the start of the project period, data on citizens assigned to a VRP during the previous year will be retrieved. After that, we will continue to retrieve lists with citizens assigned to the programme.
In Part A, citizens will be recruited to fill out questionnaires from February 2016 to March 2017. Follow-up questionnaires will be sent February 2017 -March 2018. A timeline for data collection is presented in Fig. 2 .
Data collection methods for part A -Quantitative
Questionnaires will be sent via postal mail to all citizens assigned to VRP at baseline (A1) and at follow-up (A2) after one year. The questionnaire is designed to add to the descriptive profile of the participants as regards their gender, age, height, body weight and demographic characteristics, such as educational qualifications and domestic situation.
The physical domain
Work ability will be measured using a single question from the Work Ability Index [18] "Imagine that your work ability is worth 10 points when it is at its best. How many points would you give your present work ability?". The answer will be recorded on an 11-point numeric rating scale from zero to ten, where zero represents 'not able to work' and ten 'highest work ability' [19, 20] . This single question has previously been shown to adequately assess the status and progress of work ability [20] .
General health will be measured using two selected items from the SF-36 Health Survey concerning self-perceived general health (at present and one year ago) "In general, would you say your health is" and "Compared to one year ago, how would you rate your health in general now?" Answers will be recorded using a 5-point Likert Scale ranging from excellent to poor and from much better now than one year ago to much worse than one year ago [21, 22] .
Five components of physical fitness will be evaluated using a numeric rating scale with illustrations and verbal anchors for the extremes. There is one question and it relates to each of the five components: aerobic fitness, muscle strength, endurance, flexibility and balance. "How would you rate the following components of physical fitness compared with others of your own age and sex?". Answers will be recorded on an 11-point numeric scale ranging from weak to strong or poor to good [23, 24] . The questions have been translated into Danish and validated [23] .
Physical activity will be measured with a single question "This question is about how much you move and exert yourself physically during your leisure time?" from the Saltin-Grimby Physical Activity Level Scale. The answer is recorded on a 4-point Likert scale measuring a range from almost completely passive to strenuously active [25] [26] [27] .
Pain will be measured on a Visual Analogue Scale (VAS) using a 100 mm VAS anchored with 'no pain' at 0 mm and 'worst imaginable pain' at 100 mm during the last 7 days [28] .
The psychological domain
Well-being will be measured using the WHO-5 Well-Being Index [29, 30] which is a questionnaire that measures current mental well-being. It is a 5-item questionnaire originally developed from the 28-item WHO Well-Being Questionnaire and it has been shown to have both clinical and psychometric validity [31] .
Depression and anxiety will be measured using the Patient Health Questionnaire-4 for Depression and Anxiety (PHQ-4). It is an ultra-brief screening instrument consisting of four items, which includes two validated two-item screeners (PHQ-2 and GAD-2). Answers will be measured on a 4-point Likert scale measuring a range from 'not at all' to 'nearly every day' [32, 33] .
Loneliness will be measured using the T-ILS [34] for loneliness. It is a short version of the longer UCLA version and it consists of three items which have shown adequately agreement with the UCLA version to assess loneliness [35, 36] . Answers will be measured on a 3-point Likert scale measuring the range 'Hardly ever' ,'Some of the time' and 'often'.
Self-efficacy will be measured using the 10-item psychometric scale 'The General Self-Efficacy Scale' [37] which is designed to assess the belief in one's competence to cope with a broad range of stressful or difficult demands in life [38] . Answers will be measured at a 4-point Likert Scale ranging from 'not at all true' to 'exactly true' [29, 37, 39] .
Kinesiophobia refers to dysfunctional beliefs about physical activity, and it has been conceptualized as a fear of movement or (re)injury by Vlaeyen et al. [40] . Pain-related fear has previously been shown to be a valid predictor of chronic pain and disability [41] . Kinesiophobia will be measured using the Tampa Scale for Kinesiophobia [42] [43] [44] . The scale consists of 17 items each of which can be answered on a 4-point Likert Scale ranging from strongly agree to strongly disagree [45] .
The social domain
Interpersonal problems will be investigated using 'The Inventory of Interpersonal Problems' [46, 47] , which is a questionnaire consisting of 64 items that identify a subject's most salient interpersonal difficulties. Answers will be recorded on eight scales and scored on 5-point Likert Scales. These scales range between areas that may be difficult for a subject to engage in to areas where the subject may engage too much.
Study size
Over the duration of the project, we expect to include 150 participants. Due to its exploratory character, we will not consider issues of statistical power in this study.
Methods part B Inclusion of participants and time sequences
Participants in Part B will be drawn from the pool of participants in Part A, recruited through personal contact during observations, or, if required, municipality employees will be asked to identify relevant informants for interviews. The situations to be observed will be selected in cooperation with employees in the CIC in Sonderborg Municipality.
The approach that will be used involves purposeful selection covering variation between informants in interviews and in situations for observations [48, 49] . During the study period, we will keep a continuous eye on the research objectives to ensure that selected informants and situations are relevant and information-rich [49] . The selection strategy will enable us to identify similarities and Fig. 2 Timeline for data collection differences in data and develop depth in the understanding of the objectives. However, at the present stage of the study the variations among the citizens are unknown, and that means that an iterative selection will be used to capture variation.
In part B of the study we will recruit participants for interviewing and conduct observations during the period September 2016 -December 2017. The time sequences are illustrated in Fig. 1 .
Data collection methods for part B -qualitative
Initially, exploratory, individual, semi-structured interviews will be conducted. Interviews will be conducted to grasp the essence of being a VRP participant. We will follow coordinative social workers in their interaction with VRP participants and carry out observations of selected programme components. The purpose of using multiple qualitative data collection methods is to gain information about different aspects of the processes involved in citizens participation in VRP [48] .
Semi-structured interviews
The interview guide will be prepared on the basis of our research objectives and include questions enabling us to produce a descriptive profile of the participants and develop an understanding about the processes involved in their participation in the programme. As part of the preparation for the interview guide we will also review the scientific literature about patient-centeredness [50] , recovery [51, 52] , rehabilitation [53] , and Danish web resources about VRP [14] . The interview questions will be formulated in the interview guide [48] , but the guide itself will continue to evolve throughout the study period as new insights are gained and new questions emerge. During interview we will be meticulous in asking participants about specific events and actions directly related to VRP rather than questions that only require answers in the form of generalizations or abstract opinions [48] . Throughout, we will steer and balance the interview to ensure that it is centred on issues related to the specific research objectives while at the same time giving the participant opportunities to bring up relevant and significant issues that were not anticipated. Interviews will be digitally audio recorded, transcribed verbatim and reviewed twice to check transcription accuracy.
Observations of meetings between citizens and coordinators of VRP, and observations of components in the VRP will be used as complements to interviews. The observations will be used to open up the qualitative study [48] , make descriptions of social worker practice (settings, behaviour, events and interactions), and give ideas and insider knowledge. The knowledge acquired from the observations also will translate into relevant context specific questions for the interviews. During observations we are interested in how actions and interactions constitute relationships, and how these influences the citizens' personal development. During observation sessions, a note-taking strategy will be used in the natural scene, aiming to be minimally intrusive. After each observation, the results will be evaluated and form the basis for reflections on the next step towards gaining relevant information related to research objectives.
Study size
In part B, we expect to do around 10 h of observations, 10-15 semi-structured interviews with participants, and 2-5 interviews with social workers. To guide the study size in this part the interviews will be reviewed continuously during the study process to appraise information power. Preliminary analysis of interviews will support the sampling procedure. The number of interview participants will be adjusted according to information power related to our study objectives aiming at understanding the processes operating when participating in VRP [48, 54] .
Data analysis -Part A and B
During the data analysis, the different types of data will be integrated at different stages. First, quantitative data will be presented pictorially (e.g. graphs and tables). After data display, a data transformation stage will follow where results from the quantitative part of the study will be transformed into a summary that can be merged with the qualitative findings containing participants' descriptions of their situations and participation in VRP. The various data types will be compared for similarities and contrasts allowing us to explore, discover and develop knowledge about participants and their participation in VRP and about the relationships between the persons involved. Finally, data will be integrated, interpreted and gathered together into a coherent whole for accomplishing the aim of this study [55] .
Data from questionnaires
Baseline characteristics will be reported as percentages for binary and categorical variables and as mean values and standard deviation for continuous variables. An evaluation with regression techniques, generalized estimating equations and path analysis will be used to explore associations between measured variables at different time points. Statistical significance will be accepted at p-values < 0.05.
Data from interviews and observations
The main strategy for analysis of the transcripts from the interviews and observations will be as outlined here. The steps are: 1) Transcription of observation and interview material, 2) Careful reading of interview transcripts and observational notes giving a total impression of statements in the material, 3) Coding as the main categorizing strategy. We will look for similarities and differences in the descriptions provided by the interviewees, both between individuals and across interviews. This inductive categorical sorting of the material will lend weight to the emerging themes, 4) Condensation -from code to meaning, summarizing each while maintaining constant focus on the research objectives, 5) Synthesizing and developing descriptions and concepts [48, 56] . These analytical steps will ensure methodological rigour and transparency both in the analytical process and in the reporting of results. Quotations from citizens or municipal employees will be used to support claims and illustrate points.
Ethical considerations
This study is declared exempt from approval by the Regional Scientific Ethics Committee for Southern Denmark. In the qualitative part of the study, all participant information and data collected from the municipality and the questionnaires will be handled according to the approval by The Danish Data Protection Agency. Questionnaires will be anonymized and stored in a locked filing cabinet in a locked room at the University of Southern Denmark. All data will be fed in and stored in a secure, password protected drive on a university server. Only the research team will have access to the data. In the qualitative part of the study, informed consent regarding participation in the interview will be obtained from all participants on the day of the interview. Confidentiality and anonymity will be maintained through the use of identification codes.
Discussion
To our knowledge this will be one of the first research projects to study citizens' participation in VRP in Denmark. The results of the study will provide detailed characteristics of citizens on a VRP and deepen our understanding of the complex situations that many of these citizens find themselves in. The study will help us acquire insight into the participants' experience of their VRP, and their perceptions of the programme components and personal interactions with social workers and other stakeholders. Finally, we will be able to evaluate any change in work ability and potential influence of the VRP on the participants' work-life situation.
Importantly, this study will not only provide knowledge about the citizens' situations and the current use of the VRP, but will also be a necessary step in the generation of new ideas for the planning of future VRP's. The information will have the potential to inform citizens, municipalities, occupational stakeholders, the healthcare sector, politicians and other decision-makers about the design and implementation of interventions for occupationally marginalized citizens.
We have chosen a mixed methods approach that uses a complementary combination of quantitative and qualitative data collection methods in an embedded design. This combination of methods can provide both breadth in the description of the citizens and depth in the investigation and understanding of experiences for the citizens that participate in the VRP's. This combination can provide much more complete data about citizens and their participation in the municipality-based programme than a single-stranded methodological approach.
The project will be conducted in Sonderborg Municipality. However, it is expected that the conclusions from this study will be transferable to similar contexts and settings, e.g. other geographical municipality settings, because of the relatively small cultural diversity in Denmark. The concept of validity will be handled in different ways during the study period and different types of validity issues will be relevant to address. For example, one type of validity for the qualitative part will be ensured by preparation, i.e. non-leading questions will be prepared and used during interviewing. During interviewing and subsequent analysis, we will be loyal to informants and avoid over-interpretations. Only validated questionnaires will be used in the quantitative part to describe the citizens' situation. To ensure quality and rigour in the analysis and transparency in reporting the study, we will continually review our methods according to generally approved guidelines and check-lists for observational, qualitative and mixed methods research [55, 57, 58] . 
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